SUMMARY The lacrimal function has been evaluated in 23 patients suffering from primary biliary cirrhosis by rose bengal test, the Schirmer test 1, and the tear breakup time. Ocular dryness was present in 78% of cases studied. No difference was found with respect to the length or severity of the hepatic involvement between patients with and without lacrimal dysfunction, but in patients with signs of hypolacrimation the changes in the lacrimal tests increased with the duration and histological progression of liver disease.
Primary biliary cirrhosis (PBC) is a chronic cholestatic disease. It is characterised by granulomatous infiltration of portal tracts with destruction of intrahepatic bile ducts.' It is associated with a variety of immunological abnormalities. Among them are a close association with M2-antimitochondrial antibodies,2 found in nearly 90% of cases, alterations of cell mediated immune functions, and increased serum IgM immunoglobulins. 3 Recently an aberrant expression of HLA-DR antigens on bile duct epithelium has been demonstrated. 4 Besides the biliary ducts the lacrimal, salivary, and pancreatic ducts may also be involved, thus presenting the picture of a 'dry gland syndrome'.5 PBC should therefore be regarded as a systemic disease rather than a disorder confined to the liver. The involvement of different organs may induce a variety of clinical pictures, whose common denominator is the presence of chronic liver disease.
The frequent occurrence of ocular drynesss' has led us to study the presence of possible correlation between lacrimal dysfunction and the histopathological stage, serological parameters, and duration of liver disease.
Material and methods
Twenty-three patients (21 females) ranging in age from 42 to 75 years were studied. The disease Correspondence to Professor A Giovannini, Istituto di Clinica Oculistica I, Policlinico S. Orsola, Via Massarenti 9, 40138 Bologna, Italy. duration varied from 1 to 15 years. The patients showed typical biochemical changes (Table 1) ; all of them were positive for antimitochondrial antibodies (AMA) and had a liver histology (biopsy and/or laparoscopy) supporting the diagnosis of PBC.
The patients had no significant eye disorders other than eye dryness, and on the basis of the American Rheumatism Association criteria none of them had osteoarticular symptoms or signs suggesting the diagnosis of rheumatoid arthritis.
The liver biopsy findings were classified in four stages according to accepted criteria." ' The ophthalmological investigations included the following,
(1) A history with particular emphasis on conjunctival-lacrimal symptoms.
(2) Biomicroscopic analysis of the anterior and posterior segments. (4) Rose bengal test. We referred to Van Bijsterveld's classification'2 to assess the severity of the corneoconjunctival epitheliopathy (four stages with increasing severity: degree 0=no impregnation, degree 1=low impregnation, degree 2=medium impregnation, degree 3=high impregnation) and to indicate the site (arabic numerals 1, 2, and 3) for temporal bulbar conjunctival, nasal bulbar conjunctival, and corneal, respectively. The rose bengal test was considered positive when a degree 1 epitheliopathy was present in at least two corneocon-832 junctival zones. The data reported in Table 2 repre-(5) Schirmer's tests 1. Each patients was tested by sent the mean value of the two eyes. using blotting paper strips 5 mm wide and 55 mm long Tests 3 and 4 are not affected by the age of the (blue Carlo Erba litmus paper) inserted 5 mm down patients.
from the temporal side of the inferior fornix. The test As to the relation between the results of lacrimal tests and liver histology, Table 2 shows that simultaneous positive results of the three lacrimal tests were never found in 9 patients with stages I and II PBC, and two early cases had a normal lacrimal function. Simultaneous positive results of the three tests were found in eight out of 14 patients with stages III-IV PBC, while three patients showed no eye disorder at all.
No correlation between AMA titre, serum IgM levels, and the presence or degree of ocular dryness was found.
The relation between lacrimal function tests and the duration of disease in the 15 patients with altered lacrimal function is shown in Table 2 . The rose bengal test was clearly the first to be altered, followed by Schirmer's test 1 and the BUT test. In eight of the nine stage III-IV PBC patients with a duration of disease of 8-15 years all the tests were simultaneously altered.
Discussion
As was expected, lacrimal function tests are more sensitive than ocular symptoms in the detection of lacrimal dryness. From the above data it appears that patients suffering from PBC can be divided in two groups: the first comprises a small number of patients with different stages of the disease who do not show any lacrimal disorder; the second group, which is larger (78%), comprises patients with a progressive increase of lacrimal dysfunction; the positivity of the rose bengal test appears first, and it is followed by the Schirmer's test 1 and the BUT test. The number of tests positive in the individual patient and the number of patients positive for all three tests progressively increases in relation to the duration of the disease.
The prevalence of lacrimal changes observed in our patients (78%) It is now known that the primary and secondary sicca syndromes (as observed in PBC) are distinct diseases, since they are associated with different immunological markers.'6 While primary sicca syndrome is linked to HLA-B8,DR3 haplotypes, no such relation has been found in secondary sicca syndrome. 17 Whether lacrimal dysfunction in PBC is related to primary biliary cirrhosis. 
Patterns of lacrimal dysfunction in

